Overexpression of glutaredoxin protects cardiomyocytes against nitric oxide-induced apoptosis with suppressing the S-nitrosylation of proteins and nuclear translocation of GAPDH.
There is increasing evidence demonstrating that glutaredoxin 1 (GRX1), a cytosolic enzyme responsible for the catalysis of protein deglutathionylation, plays distinct roles in inflammation and apoptosis by inducing changes in the cellular redox system. In this study, we investigated whether and how the overexpression of GRX1 protects cardiomyocytes against nitric oxide (NO)-induced apoptosis. Cardiomyocytes (H9c2 cells) were transfected with the expression vector for mouse GRX1 cDNA, and mock-transfected cells were used as a control. Compared with the mock-transfected cells, the GRX1-transfected cells were more resistant to NO-induced apoptosis. Stimulation with NO significantly increased the nuclear translocation of glyceraldehyde-3-phosphate dehydrogenase (GAPDH), a pro-apoptotic protein, in the mock-transfected cells, but did not change GAPDH localization in the GRX1-transfected cells. Furthermore, we found that NO stimulation clearly induced the oxidative modification of GAPDH in the mock-transfected cells, whereas less modification of GAPDH was observed in the GRX1-transfected cells. These data suggest that the overexpression of GRX1 could protect cardiomyocytes against NO-induced apoptosis, likely through the inhibition of the oxidative modification and the nuclear translocation of GAPDH.